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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication, 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent Xerm adjustment. See 37 CFR 1.704(b). 

Status 

1 )K Responsive to communication(s) filed on 21 October 2003 , 
2a)[J This action is FINAL, 2b)K This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) S Claim(s) 1-26 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim{s) is/are allowed. 

6) 13 Claim(s) 1-26 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 13 The specification is objected to by the Examiner. 
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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: In paragraph 
[01] under Related Applications, three serial numbers of the referenced applications are 
missing (see lines 6, 7, and 9 on page 1 ). Proper filling the actual application serial 
numbers is required. 

2. The abstract of the disclosure is objected to because its content is inconsistent 
with the description of the invention. In the specification, specifically the Detailed 
Description, a method of converting three colors, RGB to four colors, RGBW, is 
disclosed. The colors, CI . C2, C3 are not mentioned. However, in the Abstract, CI , C2, 
C3 are used instead of R, G, B. Correction is required. 

3. Label for element 302 in Fig. 3 is inconsistent with the element feature. The 
element 302 has 3 inputs and 4 outputs. However, the label says "3xN MULTIPLY". 
Correction is required. Relevant text in the specification (Paragraph [030] line 2) needs 
to be changed accordingly. 

Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re LongK 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
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F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington. 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

cava. 

5. ClairrT provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1-3^f copending Application No. 
10/691396. Although the conflicting claims are not Identical, they are not patentably 
distinct from each other. In the analysis below, it is interpreted that the temns "colors", 
"color point(s)", "primary color(s)", "primary color point(s)", and "primaries" in the claims 
in the instant application and referenced copending application have equivalent 
meanings. 

6. The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows in Table 1 below. 



Instant Application 


10/691396 


1 .A method for converting 


1 . A method for converting 


a three-color image data set 
comprising C1, C2, and C3 colors 


source color points in source image 
data from a source color space to a 
target color space, said source color 
space defined by a combination of N 
source primary color points, wherein N 
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into a four-color image data set 
comprising C1, C2, C3 and W colors, 

the method comprising: 



dividing said color space comprising a 
CI , C2, C3, and W color point into a 
set of regions bounded by W and two 
of a group, said group comprising: CI, 
C2 and C3; and 



detemriining a mapping from image 
data points in any one of said regions, 
said image data points comprising CI, 
C2 and C3 color values, to image data 
points comprising CI. C2, C3, and W. 



is an integer, 

the method comprising: 

for the target color space, defining a 
set of at least N+l target primaries in 
which to render said source color 
points as a combination of said target 
primaries; said at least N+l target 
primaries forming the boundary of the 
target color space; 

dividing said target color space into a 
set of regions that are bounded by at 
least two of the at least N+l target 
primaries and by said interior color 
point; 



calculating a solution matrix for each 
said region; and for a given source 
color point in said source color space, 
selecting one of said solution matrices 
for rendering said source color point in 
said target color space; 
and 

computing an output color point using 
said source color point and said 
selected solution matrix. 



2. The method of Claim 1 wherein N is 
3. 

3. The method of Claim 1 wherein said 
interior color point is the white point of 
the target color space. 



Table 1 
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7. The claim 1 in the copending application claims mothod for conv e rting ir 
data from a color space comprising N colors to a color space comprising N+1^lors (A 
method for converting source color points in source image data frorn^source color 
space to a target color space, said source color space definepk^ a combination of N 
source primary color points, wherein N is an integej>tKe method comprising: 
for the target color space, defining a set ofjatlieast N+1 target primaries in which to 
render said source color points fS'^ombination of said target primaries; said at least 
N+l target primaries forjmfig the boundary of the target color space). When N is chosen 
to be 3 and Jj^-fT+l th color is chosen to be W (white), the claim 1 in the copending 

inn ran hfa ro-fitafpH ag 

A method for converting a three-color image data set comprising three colors (CI , C2. 
and C3) into a four-color image data set comprising CI , C2, C3 and W colors, # 



fnethod-compdsing: 

dividing said color space cbmprising a CI , C2, C3, and W color point into a set of 
regions bounded by W and twoW a group, said group comprising: C1, C2 and C3; 
(dividing said target color space into^set of regions that are bounded by at 
least two of the at least N+l target primar^s.and by said interior color point; ) 
and 

detemiining a mapping from image data points in one of said regions, said image 
data points comprising CI , C2 and C3 color values, to ihjage data points comprising 
C1, C2, C3, and W (calculating a solution matrix for each s^ region for a given source 
color point in said source color space, selecting one of said solution matrices for 
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rencte r i ng sa i cl - sou i ue ouloi p o lntHfi-saidJarget-eeteF-sf 
computing an output color point using said sourpe-^iGlbr point and said selected solution 



rfi atrix) . I f i sTnter p rete d that (1 ) W i s the i ntefioT color poifit; "calculating 
"selecting "rendering ..." and "computing ..." are the detail steps of "determining a 
mapping". Therefore the claim 1 in. the copending application completely covers the 
scope of claim 1 in the instant application. 

Using the same reasoning, the subject matter in claim 1 in the instant application is 
also fully disclosed in the claims 2 and 3 in the copending application where N is 3 and 
W (white) is the interior color point in the target color space. 

8. This is a provisiohal obviousness-type double patenting rejection because the 
conflicting claims have not^n^bi^been patented. 

9. Claim 1 5 is provi^ienially rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpafeRteble overclaims 11-13 of copending Application No, 
10/691396. Although the conflicting clairn^are not identical, they are not patentably 
distinct from each other. 

10. The subject mattei:claimed in the instant application is fully disclosed in the 
referenced copending applicsm&n and would be covered by any patent granted on that 
copending application since the referefi^d copending application and the instant 
application are claiming common subject matt^r^s follows in Table 2 below. 



Instant Application 

1 5. An image system comprising: 

a display for displaying a three-color 



10/691396 

1 1 . An image processing system 
for converting source color points in 
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image data set comprising CI , C2, and 
C3 colors 



converted into a four-color image data 
set comprising CI , C2, C3 and W 
colors; and 



processing circuitry 



to divide said color space comprising a 
C1 , C2, C3, and W color point into a 
set of regions bounded by W and two 
of a group, said group comprising: CI , 
C2 and C3 and 

to determine a mapping from image 
data points in any one of said regions, 
said image data points comprising C1, 
C2 and C3 color values, to image data 
points comprising CI. C2, C3, and W. 



source image data from a source color 
space to a target color space, said 
source color space defined by a 
combination of N primary color points, 
wherein N is an integer, said image 
processing system comprising: 

a display panel configured to display 
image data in said target color space; 
said target color space being defined 
by a set of at least N+l target primary 
color points forming a boundary of said 
target color space;_and 

processing circuitry configured to 
define an interior color point positioned 
in the interior of the boundary of said 
target color space, 

to divide said target color space into a 
set of regions that are bounded by at 
least two of said N+l target primary 
color points and by said interior color 
point. 

to calculate a solution matrix for each 
said region, and to select one of said 
solution matrices for rendering a 
source color point on said display panel 
with defined by said target primary 
color points. 



12. The image processing system of 
Claim 1 1 wherein N is 3. 

13. The image processing system of 
Claim 1 1 wherein said interior color 
point is the white point of the target 
color space. 



Table 2 
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11. As shown in Table 2, the claim 1 1 of the copending application discloses the 
same system with the same display and the same processing circuitry when N is 3 and 
N+1 th color is W, as in the claim 15 in the instant application. Tt^e-detaii-explaf^ati^ — 
wouldJieJhe-same-as-that^^ 

The subject matter in claim 15 in the instant application is also fully disclosed in the 
claims 12 and 13 in the copending application where N is 3 and W (white) is the interior 
color point in the target color space. 

12. This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Rejections '35 use §112 

13. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

14. Claim 1 and 15 are rejected under 35 U.S.C. 112. first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. The method and the system for converting image data set from a color space 
comprising CI , C2, C3 to a color space CI , C2, C3, and W are not described in the 
specification. Instead, the conversion from RGB to RGBW is described. The examiner's 
recommendation is to re-group and combine the claims, and restrict the colors CI , C2, 
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C3 to R, G, B in the claims so that one of the ordinary skill in the art can understand the 
claims with the help of the specification. 

15. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

16. Claim 1 recites the limitation "said color space" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. 

17. Claim 15 recites the limitation "said color space" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

19. Claims 1-9, 15-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Childs et al (GB 2282928 A), and in view of Murdock et al (US 6,897,876 B2). 

20. Regarding claim 1 and 15, Childs et al teaches a method and a system 
(decoding circuit) for converting a three-color image data set (video signal) to four-color 
image data set (see Fig. 4 and lines 17-20 on page 12) by dividing (dissecting) the color 
space into regions (triangles) (see lines 9-10 on page 6), and detemnining the mapping 
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from the three-color image data points to four-color image data points (a set of 
numerical solutions) (see lines 19-20 on page 13 and Appendix 1 on page 25). Childs et 
al uses the white point in his computation (see D65 in Fig. 3, and last three lines on 
page 5 and equation If on page 6). 

21 . However, Childs et al does not teach that W (white color) is used as a primary 
color in the target (four-color after conversion) color space. 

22. Murdock et al teaches a method for converting three color (R, G, B) image data 
set (input signals) to four color (R', G'. B', W) image data set (output signals) (see 
column 3, lines 49-54, and column 4, lines 56-61 ), where W is the white color for the 
benefit that employing a white OLED (Organic Light Emitting Diodes) along with the red, 
green, blue OLEDs to improve power efficiency and/or luminance stability of displays 
over time(column 1 , lines 26-28). 

23. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to converting a three-color image data set into a four-color 
image data set, by dividing a color space into regions, and 

determining a mapping from image data points comprising three colors to image data 
points comprising four colors with one of the colors as W (white) for the benefit of 
improving power efficiency and/or luminance stability of displays over time. 

24. Regarding claims 2 and 16, Murdock et al teaches R, G, B as the three primary 
colors (see Fig. 1 and column 4, lines 56-61). 
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25. Regarding claims 7 and 21 , Murdock et all teaches setting different white point 
(additional primary close to white, see column 6, line 2-6). The actual values would be 
determined to adjust between the difference between the white points of source and 
target. 

26. Regarding claims 8 and 22, Childs et a! teaches calculating the mapping to four 
color space from intermediate coefficients with matrix (see lines 8-29 on page 1 1 for the 
description of the calculation. The equation 3j on page 1 1 is equivalent to the equation 
in the instant claims). 

27. Regarding claim 9, both references teach calculating source and destination 
colors for groups of known primaries and white points (see page 4, line 26-32 in Child et 
al for calculating source color; page 5. line 15-20 for calculating destination color) and 
numerically solving for the mapping (see the numerical solutions on page 25, Appendix 
1 in Child et al). 

28. Claim 10-13 and 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Childs et al and Murdock et al as applied to claims 1-9 and 15-22 
above, and further in view of Lin et al (US 6,421,142 B1). 

29. Regarding claims 10 and 23, the combination of Childs et al and Murdock et al 
reminds as applied above. 

30. However, the above combination does not teach detecting four color image data 
points that are out-of-gamut and effecting the change although Murdock et al discloses 
that any known gamut-mapping techniques may be applied to do the correction (column 
6, line 35-40). 
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31 . Lin et a! teaches a method and system (apparatus) for detecting out-of-gamut 
(see steps S243, S245, and S247 in Fig 14; and column 13, lines 51-57) and mapping 
the out-of-gamut color points into the gamut range (see Fig 15; and column 14, lines 26- 
63) for the benefit of improving out-of-gamut mapping in a color reproduction system 
comprising an input device and an output device (see column 3, line 61-62, and column 
4, line 11-12). 

32. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the out-of-gamut color mapping after color space 
conversion as shown in Lin at el in the previous combination for the benefit of improving 
out-of-gamut mapping. 

33. Regarding claims 1 1 and 24, testing each color component of the image data 
point to see if the color component is out of range is common practice of detecting out- 
of-gamut (see steps S243, S245, and S247 in Fig 14; and column 13, lines 51-57 in Lin 
et al). 

34. Regarding claims 12 and 25, it is not clear what is meant by "the maximum value 
allowed for the given component" defined in the claim, the examiner interprets the 
maximum value as a point on the boundary of the color gamut. Lin et al teaches the 
maximum value as the chroma magnitude of the largest coordinate (see line 50 in 
column 14). 

35. Regarding claims 1 3 and 26, it is not clear what is meant by "the maximum 
allowed value" and "the maximum coefficients" or how the "scaling" is performed. The 
examiner interprets "the maximum allowed value" as a point on the boundary of the 
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color gamut, "the maximum coefficients" as the coefficients of the interpolations which 
bring the out-of-gamut color points to the boundary of the color gamut, and "scaling" as 
calculating the coefficients of the interpolations. Lin et al teaches this calculation (see 
column 19, line 40). 

36. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al 
(US 6,421 ,142 B1 ). Although using the different terminology, the instant claim is 
covered by Lin et al as part of his out-of-gamut color mapping strategy. Lin et al teaches 
calculating a scaling factor for out-of-gamut image data point (which is equivalent to the 
coefficients of the interpolations in Lin et al, e.g., column 19, lines 30-43) comprising an 
input channel to receive image data points (the input device in Lin et al, e.g., element 10 
in Fig. 1); maximum coefficient detector (in Lin et al, the process of projection and clip is 
to find a corresponding color point on the boundary of the output gamut for the out-of- 
gamut color point. Therefore, the unit 87 along with unit 82 (87 labeled PROJ/CLIP 
CHROMA and 82 labeled CHECK GAMUTS in Fig. 15) perform the function of a 
maximum coefficient detector and a scaling unit. The maximum refers to the chroma 
magnitude of the largest coordinates (line 50 in column 14) in the color space in the 
method of projection/clip (element 87 in Fig 15)); an inverse look-up table (LUT) to store 
the scaling factors (LUT and interpolation coefficients (see column 20, line 19-22) and a 
scaling unit (the unit 87 along with unit 82 in Fig. 15). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tize Ma whose telephone number is 571-270-3709. 
The examiner can normally be reached on Mon-Fri 7:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Ortiz can be reached on 571-272-1206. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to' the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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